General procedures
Optical rotational measurements were obtained using a DIP-360 digital polarimeter (Jasco). UV measurements were taken using a Du-650 UV-VIS recording spectrometer (Beckman Coulter).
IR spectra were measured using a Perkin-Elmer 577 spectrometer (Perkin-Elmer). NMR spectra were measured on a DRX 500 spectrometer (Bruker). Electrospray ionization (ESI) MS were measured on a Model 1100 LC-MSD Trap spectrometer (Agilent). A JMS-GCMATE mass spectrometer (Jeol) was used for high-resolution electron impact mass spectrometry (HR-EI-MS).
A JMS-AX505 HR-5890 series spectrometer (Jeol) was used for fast atom bombardment mass spectrometry (FAB-MS). For column chromatography (CC), silica gel (70230 and 230400 mesh; Merck), YMC RP-18 resins (3050 m; Fuji Silysia Chemical), and HP-20 dianion (Mitsubishi Chemical) were used. For TLC, Kieselgel 60 F 254 (1.05715; Merck) or (Merck) plates were used. Spots were visualized by spraying with 10% aqueous H 2 SO 4 solution followed by heating.
Extraction and isolation
Air-dried A. japonica bark (3.0 kg) was extracted with 3  9 L of 95% EtOH at room temperature.
The combined extracts were concentrated in vacuo to dryness. The EtOH residue (900 g) was suspended in 4.0 L of water and successively partitioned with CH 2 Cl 2 , EtOAc, and n-BuOH (each 4.0 L  3) to obtain soluble fractions of CH 2 Cl 2 (139 g), EtOAc (400 g), and n-BuOH (35 g). One hundred grams of the EtOAc-soluble fraction, the most active fraction against both ROS, was fractionated over a silica gel column (12  10 cm, 63200 m) using a gradient of CHCl 3 MeOH (15:1 → 0:1, 1 L each) to give six fractions (1af). Next, fraction 1a (1.5 g) was chromatographed using a reversed-phase (RP) YMC column (2  35 cm, 4063 m) with MeOHH 2 O (1:1, 1.5 L) to obtain mixture 1 (1a and 1b in a ratio of 1:1; 12.5 mg) and hirsutenone (2, 550.0 mg, yellow syrup). Despite all efforts, the mixture of 1a and 1b could not be separated by HPLC. Fraction 1b (1.3 g) was repeatedly subjected to RP column (2  35 cm, 4063 m) chromatography with MeOHH 2 O (5:6, 1.2 L), followed by silica gel CC (1.5  30 cm, 4063 m) using an eluent of CHCl 3 MeOH ( 
TOSC assay
The TOSC assay exploits the oxidation of KMBA to ethylene gas. All of the samples were checked using at least five concentrations. Antioxidant activities of isolates were evaluated and compared with three positive controls (Trolox, quercetin, and curcumin) (Sigma-Aldrich, purity ≥98%). For each sample, specific dilutions were prepared to cover TOSC values (degree of inhibiting ethylene formation) from at least 2080%. In the presence of each sample, individually, ethylene production was found to decrease proportionally to increasing concentration. The larger the TOSC value, the higher the degree of inhibition. On the basis of these experimental data, dilution concentrations were calculated that corresponded to TOSC values of 20%, 50%, and 80%.
Chemicals and reagents: Ultra-high-quality water was used to make all of the solutions. DTPA, SIN-1, KMBA, and ABAP were purchased from Sigma-Aldrich.
Sample preparation:
The tested compounds (111) were ≥97% pure (HPLC), and three antioxidants (quercetin, Trolox, and curcumin) (Sigma-Aldrich; purity ≥98%) were used as the reference compounds.
TOSC assay conditions: A previously described TOSC assay based on the ethylene-yielding reaction of KMBA with peroxyl radicals and peroxynitrite was used to evaluate the ROS scavenging capacity of the isolated compounds. Peroxyl radicals were generated by thermal homolysis of ABAP, and peroxynitrite was generated by the decomposition of SIN-1 in potassium phosphate buffer, pH 7.4. Reactions were carried out in sealed 10-mL vials in a final volume of 1 mL kept in a shaking water bath operating at 70 rpm and 35 C.
Gas chromatographic analysis of ethylene:
Ethylene production was measured by the gas chromatographic analysis of 150-L aliquots taken directly from the headspace of the reaction vials. Samples were monitored in sequence at 15-min intervals within a time course of 60 min.
Analyses were performed with a Shimadzu-2010 gas chromatograph equipped with a DB-05 capillary column (30 mL  0.32 mm i.d.). The oven, injection, and FID temperatures were 60 C, 180 C, and 180 C, respectively. Helium at a flow rate of 30 mL/min was used as the carrier gas.
Quantification of experimental TOSC values:
The TOSC value for each concentration of sample was calculated as follows:
where  SA and  CA are the integrated areas from the sample reaction and control reaction. Thus, a sample that displays no peroxyl radical scavenging capacity would give an area equal to the control (  SA /  CA = 1) and have a resulting TOSC value of 0. On the other hand, as the  SA approaches 0, the hypothetical TOSC value approaches 100. 
t-Butyl hydroperoxide-induced hepatocyte injury in vitro
Primary rat hepatocytes were isolated and hepatocyte necrosis was induced by 50-min treatment with 1.2 mM t-butyl hydroperoxide (tBH). Hepatocytes were pretreated with the compounds of interest 10 min prior to the addition of tBH. Control experiments indicated that the vehicle (DMSO) used in this study had no influence on cellular damage. Hepatotoxicity was assessed by lactate dehydrogenase (LDH) leakage that was quantified by an Autodry Chemistry Analyzer (SPOTCHEMTM SP4410). Silibinin (purity >98%, Sigma Chemical Co.), a known hepatoprotective agent, was used as the positive control.
Statistical analysis
Data are expressed as the mean ± SE of three independent experiments in triplicate. The calculations were performed using GraphPad Prism ver. 4.0 (2004) (GraphPad Software, Inc.).
Fig. 1S
1 H-NMR (500 Hz, CD 3 OD) spectrum of 1a and 1b. 
